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[ADVANTAGE] The film-forming property in the forming * vulcanizing process of a 
synthetic rubber latex improves sharply. 

Consequently, there is no crack, a uniform film can be produced easily, and it can 
contribute to an improvement of product quality. 

[CLAIMS] 

[CLAIM 1] The manufacturing method of a rubber film made from a latex that forms into 
a film after adding a natural-rubber microparticle with a mean particle diameter of 0.1 to 
0.5 micrometers to a synthetic rubber latex at 1.0 to 10weight% of a ratio to a synthetic 
rubber. 

[CLAIM 2] The manufacturing method of the rubber film made from a latex of Claim 1 
whose said natural-rubber microparticle is the deproteinating natural-rubber 
microparticle. 

[CLAIM 3] The manufacturing method of the rubber film made from a latex of Claim 1 or 
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2 said whose synthetic rubber latexes are acrylonitrile- butadiene rubber latex and 
chloroprene rubber latex. 

[DETAILED DESCRIPTION of the INVENTION] 
[0001] 

[INDUSTRIAL APPLICATION] This invention relates to the manufacturing method of 
the rubber film made from a latex which has improved the processing characteristics of a 
rubber group latex. 

[0002] 

[PRIOR ART and PROBLEM to be solved] Rubber group latex was categorized into 
three kinds of artificial rubber latex of 

Natural-rubber (NR) latex which is a natural product by the metabolism of a plant, 
synthetic rubber latexes, such as styrene- butadiene rubber (SBR), acrylonitrile- 
butadiene rubber (NBR), and chloroprene rubber (CR) manufactured from the monomer 
which corresponds by emulsion polymerization, polyisoprene rubber (IR), iso butene- 
polyisoprene rubber (IIR), etc. which dispersed solid giant-molecules in a water-based 
medium 

[0003] These rubber group latexes were used industrially as immersion products, such 
as foaming products such as foam rubber, a glove, and a condom, furthermore an 
adhesive or material of an adhesive, etc. 

Latex is a dispersed system which is in a metastable state thermodynamically. 
The aggregate of a grain is formed with an effect of interfacial tension while always 
reducing the high surface energy between polymer- grain-water, and it has the tendency 
to reduce the interfacial area of a grain and is going to move to a stable state. 

[0004] However, the aggregation inclination of this latex particle is barred by the 

protective effect of the adsorption layer which the effect and the surfactant, or polymeric 

protective colloid of electric double layer of a grain forms in fact. 

By the time a latex is used for by the end use, in addition to the above-mentioned 

thermodynamic aggregation inclination, the destructive effect which further promotes the 

formation inclination of an aggregate will be applied. 

The degree which can be equal to this destructive effect is stable. 

There is various effect among the destructive effects. 
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Stability of the latex corresponding to it is called a shelf life, a chemical stability, 
mechanical stability, a freeze thaw stability, etc. 

[0005] In these stability, mechanical stability is a resistance force with respect to the 

dispersion destructive shock by the mechanical operation which will be received in 

various forms by the time it is carried out and an end use is presented transportation * 

blending, after a latex is manufactured. 

It is one of the important fundamental characteristics of a latex. 

Moreover, a chemical stability is a resistance force with respect to the dispersion 

destructive effect by an electrolyte, a solvent, etc. which win popularity at the time of the 

process of a latex. 

This is also one of the important fundamental characteristics of a latex. 
A latex cannot be practically used for, if it aggregates in the phase to forming. 
However, it is made to aggregate intentionally and it is necessary to form into a film in the 
forming phase. 

That is, the higher possible one of mechanical stability is good. 

However, since film-forming becomes impossible to a molding time when a chemical 
stability is not much high, suitable balance is needed. 

[0006] The natural fatty acid contained in the latex also reacts with the ammonia added 
for rot prevention, and serves as a fatty-acid ammonium which is an amphoteric ionic 
surfactant at the same time the hydrophilic protein connected with the rubber grain 
contributes a natural rubber latex to stability in water, it contributes to stabilization of a 
latex. 

Therefore, it is good and membranous strength is further strong in a drying * vulcanizing 
process, and since there is also little contraction, the balance of mechanical stability and 
a chemical stability can form a uniform film without a crack easily. 

[0007] On the other hand, since it does not have the protective layer connected with the 
rubber grain in a synthetic rubber latex, it is necessary to maintain the stability mainly by 
addition of a surfactant. 

If concentration of a surfactant is raised, mechanical stability will increase. 

However, it has a bad influence on workability, such as impairing the film-forming property, 

in many cases. 

The film formation process from a latex is roughly divided into the process of filling of a 
grain, a fusion, and diffusion. 

That is, drying of a latex fills a finest state or the state near it with a latex particle mutually 
adjacent with evaporation of water, to the pore, the water which dissolved a surfactant 
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and mineral salt remains (filling process). 

Furthermore, if drying progresses, the adsorption protective layer of a grain boundary 
surface will be fractured, a contact of the exposed rubber grain itself takes place. 
Since the normal drying temperature is higher than the minimum film-forming 
temperature, a grain changes with a dry advance, and it fuses, and a film is formed 
(fusion process). 

Subsequently, if dissolution diffusion of the water-soluble matter between grain space 
and a fusion grain is carried out into rubber, simultaneously, between fusion grains, 
counter diffusion of a rubber molecular-chain free end will advance, and a membranous 
mechanical capability will improve (diffusion process). 

[0008] If the surfactant for improving stability increases the compatible case with rubber 
of being bad, and its amount, it will obstruct a fusion of the rubber grain in the 
above-mentioned fusion process. 

Generally, synthetic rubber latex is inferior in film-forming properties compared with 

natural rubber latex in that contraction occurs, membranous strength is weak, and a 

crack goes into the film surface in the process of drying * vulcanizing. 

However, it is assumed that the main cause is what depends on the above-mentioned 

factor. 

[0009] In a synthetic rubber latex, as a technique made to improve the mechanical 
stability, without depending on addition of a surfactant, it is common to carry out the 
carboxylated denaturation of the dispersion rubber grain. 

However, even if it carries out with this technique, there is no sufficient effect, and as for 
the processing characteristics of a synthetic rubber latex, it is actual that it is markedly 
inferior compared with a natural rubber latex. 

[0010] Moreover, even if addition of polymeric protective colloid improves a chemical 

stability, it is almost ineffective for a mechanical stable improvement. 

However, if polymeric protective colloid is used for a latex particle on conditions which are 

combined by graft polymerization, it is known that remarkably high stability will be 

acquired. 

However, this approach cannot be performed easily economically and utilized because a 
synthesis becomes multiple steps. 

[0011] The objective which is the main of this invention improves the workability of a 
synthetic rubber latex, it is that forming and the contraction in particular at the time of 
vulcanizing provide the manufacturing method of the rubber film made from a latex which 



09/02/2004 



6/18 



JP8-81503-A 



can obtain easily the rubber film which does not have a crack few. 
[0012] 

[MEANS to solve the Problem and OPERATION] The present inventors repeated 
earnest research that said subject should be solved. 

Consequently, if a natural-rubber microparticle is added to a synthetic rubber latex with 
the bad film-forming property, the new fact that the film-forming property of a synthetic 
rubber latex is notably improvable will be discovered, and this invention was perfected. 

[0013] That is, the manufacturing method of the rubber film made from a latex of this 
invention is formed into a film after adding the natural-rubber microparticle of 0.1 to 0.5 
micrometer of mean particle diameters to a synthetic rubber latex at 1 .0 to 10weight% of 
a ratio to a synthetic rubber. 
It is characterized by the above-mentioned. 

As said natural-rubber microparticle, the deproteinating natural-rubber microparticle can 
use it especially suitably. 

Moreover, as for a natural-rubber microparticle, it is desirable from the top of handleability 
to add to a synthetic rubber latex with the form of a latex. 

[0014] Recovery utilization of the part for the rubber contained in the serum produced 
when concentrating the field latex produced for example, from heavy oil "jiliens" etc. by 
centrifugation and manufacturing a purification latex can be carried out at the 
deproteinating natural-rubber microparticle used for this invention. 
It is contained in the above-mentioned serum 4 to 8 % of minuteness rubber grains of 0.1 
to 0.5 micrometer of mean particle diameters, a normal acid is settled after adding and it 
is collected as solid rubber. 

However, many impurities are utilized as grade of a low quality low cost. 
In this invention, a protease and a surfactant are added to this serum and purification 
concentration is carried out after protein decompose-treatment, it is used as a latex of the 
deproteinating natural-rubber microparticle. 

That is, it washes repeatedly and a surfactant refines, after adding a protease to a serum 

and disassembling a protein into it. 

A centrifuge method is suitably adopted as washing. 

[0015] As an enzyme for a protein degradation, any, such as a thing derived from 
bacteria, a thing derived from filamentous fungi, and a thing derived from yeast, are 
sufficient, for example, and it is not limited in particular. 
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However, it is desirable to use the protease derived from bacteria. 
The decompose-treatment by this enzyme for a protein degradation adds the enzyme for 
a protein degradation at 0.01 to 10weight% of a ratio to a serum usually, it can carry out 
several minutes or by standing or stirring for one week. 

Protein decompose-treatment is 5 - 90 degrees C, it is appropriate to carry out at the 
temperature of 20 - 60 degrees C preferably. 

[0016] Said surfactant may be added to any at the time of protein decompose-treatment, 
or after treatment. 

As a surfactant, an anionic surfactant and/or a nonionic surfactant can be used, for 
example. 

As an anionic surfactant, it mentions the carboxylic acid group, a sulfonic-acid group, a 
sulfuric-ester group, a phosphoric-acid-ester group, etc., for example. 
As a nonionic surfactant, it mentions a polyoxyalkylene ether group, a polyoxyalkylene 
ester group, a polyhydric-alcohol fatty-acid-ester group, a saccharide fatty-acid-ester 
group, an alkyl poly glycoside group, etc., for example. 

It is suitable for the additional amount of a surfactant that it is 0.001 to 10weight% of a 
natural rubber latex. 

[0017] Moreover, as another deproteinating natural-rubber microparticle used for this 
invention, a part for the rubber contained in the serum produced in the concentration 
purification process by centrifugation of the deproteinating natural rubber latex disclosed 
by Unexamined-Japanese-Patent No. 6-56902 can also be concentrated and utilized by 
the present inventors. 

It is contained in this serum 2 to 5 weight% of rubber parts of 0.1 to 0.5 micrometer of 
mean particle diameters. 

In order that the approach of concentration may remove the amino acids of a protein 
cracked residue, purification concentration by centrifugation, purification concentration 
by the extra filtering method, etc. are adopted. 

In addition, manufacture of said deproteinating natural rubber latex adds a protease and 
a surfactant like the above, and after protein decompose-treatment, purification 
concentration is carried out and it is performed. 

[0018] In purification concentration by the above-mentioned centrifugation, in order to 
raise the efficiency of a centrifugation, it is required to centrifuge, after adding and 
dissolving a water-soluble compound with a high specific gravity in a serum at 5 to 
10weight% of a ratio to the total amount. 

Even if it does not make a latex coagulate, it does not reduce the property of a latex and 
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a trace amount remains to a final product, as long as the compound to add does not have 
a bad influence, it may be an inorganic compound or an organic compound is sufficient as 
it 

Water soluble polymers, such as inorganic salts, such as ammonium sulfate and a 
sodium carbonate, and polyethyleneglycol, are utilized suitably usually. 

[0019] In particular the approach of a centrifugation is not limited. 
However, in order to lower mixing of the water-soluble compound added in order to raise 
the specific gravity of the protein cracked residue of amino acids, or a serum, 
concentrating highly is desirable as rubber part concentration can become 60 % or more 
by approaches, such as raising a rotation number or lengthening the residence time at 
the time of a centrifugation. 

On the other hand, in the concentration purification by extra filtration, a rotation flat-film 
method besides a flat-film method and the tube method can also be used, and it is not 
limited in particular. 

However, by the flat-film method or the tube method, since it is difficult to concentrate in 
high concentration, without making it coagulate, it is necessary to suppress normal 
solid-content concentration to 20 weight% or less. 

[0020] Moreover, by the rotation flat-film method which the present inventors proposed 
in Japanese Patent Application No. 6-52989, a solid content can also be concentrated to 
65 % or more as a manufacturing method of the deproteinating natural rubber. 
Moreover, as an extra filtration film, a thing with a molecular weight cut off of 700,000 or 
more about is used suitably. 

However, in particular the kind of film material is not limited that what is sufficient is just 
what passes a protein cracked residue, without passing a rubber grain, either. 

[0021] Or said rotation flat-film method carried out protein decompose-treatment, it says 
the method of carrying out purification treatment of water and/or the surfactant with a 
rotary flat-film separation apparatus after adding to the natural rubber latex for protein 
decompose-treatment. 

Here, a rotary flat-film separation apparatus arranges a separation membrane 1 through 
spacer 3 in the both side surface of a support plate 2 as shown in FIG. 1 , FIG. 2, and 
It is made of what made the connection of the plate-like film unit which forms the 
transparent fluid passage 4 between a support plate 2 and a separation membrane 1 
inside the hollow rotation axis 6. 

The arrow head 5 is showing the pressurizing direction with respect to a separation 
membrane 1. 
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It is the common practical use apparatus which put side by side the plurality of said 
plate-like film unit along hollow rotation Example 6. 

In this apparatus, an apparatus is immersed in a natural rubber latex, and by rotating a 
support plate 2 in the arrow-head 7 direction through a rotation axis 6, as shown by the 
arrow head, the waste liquid which passes along a separation membrane 1 and contains 
the disassembled protein and a protease infiltrates into the transparent fluid passage 4, 
and it is discharged out of the system through the interior of hollow of a rotation axis 6, the 
refined natural rubber latex remains in the immersion tank of an apparatus, and 
separation treatment is attained. 

[0022] As a synthetic rubber latex in this invention, it mentions latexes, such as EPM 
besides NBR, CR, and SBR, EPDM and polyurethane rubber which were 
above-mentioned, a polysulfide rubber, a hydrogenation nitrile rubber, fluororubber, and 
an acrylic rubber, for example, it does not limit especially. 

However, with the latex of NBR or CR, in particular improvement of the film-forming 
property is remarkable. 

[0023] Said natural-rubber microparticle requires that a synthetic rubber latex should 
add at 1.0 to 10weight% of a ratio to a synthetic rubber, comprised such that when there 
are few additional amounts than this range, improvement of the film-forming property 
cannot be aimed at 

On the other hand, when an additional amount exceeds this range, it will have a bad 
influence on the characteristics (oil resistance, the capability to prevent gaseous 
permeation, heat-resisting property, etc.) of a synthetic rubber, and it is not desirable. 

[0024] Thus , the s ynt hetic ru bb er la texes which added the natural-rubber m i cro particle 
are the normal film-forming means. 

For example, it can form into a film using an immersion, an application, etc. 
[0025] 

[EXAMPLES] Hereafter, based on Reference Example and an Example, this invention is 
specifically demonstrated. 

However, this invention is not limited only to these Examples. 
Reference Example 1 

It added so that it might become about a nonion anion multicomputer system surfactant 
(what mixed Kao Co., neo PELEX F-25 and company Emergen P 109 by 60:38 by weight 
ratio) and might become 0.02weight% of concentration about a protease (Kao Co., alkali 
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protease) 1 weight% to a rubber solid content at the field latex (30 weight% of rubber solid 
contents) which acquired from Malaysia FELDA. 

After diluting this with water so that rubber solid-content concentration may become 
10weight% after an enzyme treatment on 40 degrees C and the conditions of 24 hours, 
concentration purification was carried out using the "derabar" type continuous centrifuge 
(about 10,000 G) until it became 65 weight% of solid rubber part concentration. 
The obtained cream is diluted with water so that rubber solid-content concentration may 
become 10weight% again, it centrifuged again and the nitrogen content in the crude 
rubber measured by the Kjeldahl method obtained 0.007% of deproteinating natural 
rubber latex for of rubber solid-content concentration 65 %, and mechanical stability 120 
seconds (measured on the conditions based on JISK6381). 

When it is a centrifugation of the above-mentioned in-process and the beginning, the 
serum of about 5 % of rubber solid contents which by produced is concentrated, it was 
used as a latex of the deproteinating natural-rubber small particle. 

[0026] 

Ammonium sulfate was concentrated using the derabar type continuous centrifuge 
(about 10,000 G) after making it add and dissolve so that it may become at 10weight% to 
the above-mentioned serum, and the cream of about 50 weight% of rubber solid contents 
was obtained. 

After diluting this cream so that a rubber solid content may become 10weight% with the 
water in which 5weight% of ammonium sulfate was dissolved, it centrifuged again and 
the cream (henceforth Cream A) of 50 weight% of rubber solid contents was obtained. 
Cream A is the latex of a rubber grain with a particle size of 0.1 to 1 micrometer. 
The average particle diameter of a rubber grain was 0.38 micrometer. 
Reference Example 2 

The concentration purification of the serum obtained with Reference Example 1 was 
carried out by the rotation flat-film method. 

That is, the above-mentioned serum is added to the tank which has arranged the rotary 
flat-film apparatus equipped with the polysulfone ultrafiltration film (200 mm of diameters 
of a flat film) of the nominal molecular weight cut off 700,000, and an apparatus is 
worked. 

It concentrated so that rubber solid-content concentration might become to about 25 

weight% and the whole quantity might become original 1/5. 

After diluting this to original concentration with water, it concentrated to 1/4 again. 

Subsequently, similarly, it concentrated after dilution until the solid content became 

60weight%. 

The latex (henceforth Cream B) obtained here is a latex of a rubber grain with a particle 
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size of 0.05 to 1 micrometer. 

The average particle diameter of a rubber grain was 0.30 micrometer. 
Reference Example 3 

The concentration purification of the same field latex (30 weight% of rubber solid 
contents) as having used with Reference Example 1 was carried out until solid rubber 
part concentration became 60weight% using the derabar type continuous centrifuge 
(about 10,000 G). 

The serum which contains the 1 or less micronm rubber grain of maximum particle sizes 
about 6weight% in that case by produced. 

To this serum, with respect to the whole quantity, a nonion anion multicomputer system 
surfactant (what mixed Kao Co., neo PELEX F-25 and said company Emergen 109P by 
60:38 by weight ratio) is 0.5 weight%, and was added so that a protease (Kao Co., alkali 
protease) might serve as 0.01weight% of concentration. 

It is made to add and dissolve so that it may become after an enzyme treatment about 
this and may become 10weight% about ammonium sulfate on 40 degrees C and the 
conditions of 24 hours. 

The cream (henceforth Cream C) of 52 weight% of rubber solid contents was obtained 
like Reference Example 1 below. 

This cream C is the latex of a rubber grain with a particle size of 0.1 to 1 micrometer. 
The average particle diameter of a rubber grain was 0.30 micrometer. 
Example 1 

5g of cream A which is the latex of the deproteinating natural-rubber rnicroparticle is 
added to carboxyl modified NBR latex (LX-520, 40 weight% of solid-content 
concentration) 100g by the Nippon-Zeon company, latex N-1 was prepared. 
Subsequently, it flow-spreads on a 18 cm * 12 cm glass-plate whole surface in the 
amount in which a solid-content amount corresponds this latex N-1 to 21 .5g, it is made to 
leave and dry at room temperature. 
The crude rubber film was obtained. 
Example 2 

5g of cream B is added to the same NBR latex 100g with having used in Example 1 , and 
a latex N-2 is prepared, the crude rubber film was obtained like Example 1 below. 
Example 3 

The latex N-3 which added 5g of cream C to the same NBR latex 100g with having used 
in Example 1 is prepared, the crude rubber film was obtained like Example 1 below. 
Example 4 

8g of cream B is added to NBR latex (Nipol-1551, 51 weight% of solid-content 
concentration) 100g by the Nippon-Zeon company, and latex N-4 is prepared, the crude 
rubber film was obtained like Example 1 below. 
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Example 5 

5g of cream A is added to CR latex (LM-61 , 60 weight% of solid-content concentration) 
100g by the Denki-Kagaku-Kogyo company, and a latex C-1 is prepared, the crude 
rubber film was obtained like Example 1 below. 
Example 6 

5g of cream B is added to the same CR latex 100g with having used in Example 5, and 
latex C-2 is prepared, and the crude rubber film was obtained like Example 1 below. 
Example 7 

Latex C-3 which added 5g of cream C to the same CR latex 100g with having used in 
Example 5 is prepared, the crude rubber film was obtained like Example 1 below. 
Comparative Example 1 

It replaces with a latex N-1, the carboxy modified NBR latex (the above-mentioned 
LX-520B) was used independently, and also the crude rubber film was obtained like 
Example 1 . 

Comparative Example 2 

It replaces with a latex N-4, the NBR latex (above Nipol-1551) was used independently, 
and also the crude rubber film was obtained like Example 4. 
Comparative Example 3 

It replaces with latex C-1, cR latex (above LM-61) was used independently, and also the 
crude rubber film was obtained like Example 5. 
Comparative Example 4 

It replaces with latex N-1, the latex which added 5g to SBR latex (Nipol4850A, 70 
weight% of solid-content concentration) 100g by the Nippon-Zeon company, and 
prepared Cream A to it was used, and also the crude rubber film was obtained like 
Example 1. 

Comparative Example 5 

It replaces with latex N-1 , the latex which added 5g to IR latex (Maxprene, 65 weight% of 
solid-content concentration) 100g made from a Sumitomo Seika Chemicals Co., Ltd., 
and prepared Cream A to it was used, and also the crude rubber film was obtained like 
Example 1. 

Comparative Example 6 

It replaces with Cream A, the latex which added 5g (60 weight% of solid contents) of 
commercial high ammoniation natural rubber latexes to NBR latex (above-mentioned 
LX-520B) 100g was used, and also the crude rubber film was obtained like Example 1. 
Comparative Example 7 

It replaces with Cream A, the latex which added 5g (60 weight% of solid contents) of 
commercial high ammoniation natural rubber latexes to CR latex (above LM-61) 100g 
was used, and also the crude rubber film was obtained like Example 1 . 
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(Evaluation examination) 

The result of the crude rubber film obtained by each said Example and Comparative 
Example was observed, and the film-forming property was evaluated. 

(1) Film-forming property 

Film-forming makes a difficult thing unsatisfactory [ the film-forming property ] by the 
reasons of a crack generation etc. at the time of film-forming, that whose uniform film 
forming was completed was made into good. 

(2) Crude rubber strength 

The dry film is stripped from a glass plate, the field adjacent to a glass side will be dried 
for one day. 

Subsequently, it dried in vacuum and considered as the film sample for a crude rubber 
examination. 

The strength of the crude rubber film which is the obtained sample for an examination 
was measured by 500 mm/min in examination velocity using JIS 4 dumbbell. 

(3) The property of a vulcanized rubber 

After adding the dibutyl dithiocarbamic-acid zinc, the zinc white, and sulfur which are a 
standard vulcanizing group at a ratio of 1g to 100g of every rubber solid contents of each 
said latex, it matured to them for 19 hours, and they were made to front-vulcanize at 50 
degrees C. 

Subsequently, the spread film was formed on the glass plate like forming of the 
above-mentioned crude rubber film, and postcure was carried out for 30 minutes in 
100-degree-C oven after drying. 

The state of contraction is observed about the obtained vulcanizing film, size and a small 
thing were evaluated for the large thing of contraction as smallness. 
Moreover, the tension was examined on a crude rubber examination and these 
conditions. _ = - - ^ - . -. . 

[0027] Those test results are shown to Table 1 . 

[0028] 

[TABLE 1] 
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Top row: 
Composition 

Rubber solid-content concentration (%) 

Microparticle component additional-amount (%) 

Film-forming property 

Crude rubber strength (Mpa) 

It contracted at the time of vulcanizing. 

Vulcanized-rubber property 

Tensile strength (Mpa) 

Elongation (%) 

Column 1: 

Example 1-7 

Comparative Examples 1-7 

Column 5: 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Unsatisfactory 
Unsatisfactory 
Unsatisfactory 
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Unsatisfactory 

Unsatisfactory 

Good 

Good 

Small 

Small 

Small 

Small 

Small 

Small 

Small 

Large 

Large 

* NBRc : carboxyl denaturation NBR 

[0029] As evident from Table 1, an effect was observed neither in a SBR latex nor IR 
latex. 

However, the film-forming property of a NBR latex and CR latex has improved sharply by 
addition of the deproteinating natural-rubber microparticle component 
As for the film-forming property of a NBR latex and CR latex, addition of a natural rubber 
latex is also improved. 

However, there is a fault that the contraction at the time of vulcanizing is large, in that 
case. 

[0030] Moreover, in an addition style rubber property, as for the NBR latex and CR latex 
which added the deproteinating natural-rubber microparticle component, tension 
strength falls a little, it is in the inclination for elongation to become bigger 
It shows that rubber is soft. 

This provides suitable means to improve the hard touch which is one of the faults of the 
synthetic-rubber-latex product in a glove product etc. 

[0031] 

[ADVANTAGE of the Invention] According to this invention, the film-forming property in 
the forming * vulcanizing process of a synthetic rubber latex improves sharply, 
consequently, it becomes easy for there to be no crack and to build a uniform film, and it 
is effective in the ability to contribute to an improvement of the product quality in glove 
manufacture etc. 
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[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] It is the perspective diagram which shows the rotary flat-film separation 
apparatus used by this invention. 

[FIG. 2] It is the cross-sectional chart of the apparatus shown in FIG. 1 . 
[Description of Symbols] 
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